Effect of alpha adrenergic blockade on thermoregulation in adrenal demedullated burned rats.
This study in burned rats studied at two ambient temperatures (22 degrees and 28 degrees C) and housed at 28 degrees C was designed to investigate the role of catecholamines in the maintenance of thermal homeostasis following burn injury. Two weeks prior to burn or sham burn, animals underwent adrenal medullectomy or sham adrenal medullectomy. Between postburn days 9 and 13, simultaneous direct and indirect calorimetry was performed following administration of 2mg/kg of phentolamine (alpha adrenergic blocking agent) via a carotid arterial line. Following administration of phentolamine, heat production and body temperature decreased and heat loss increased immediately. The cooling slopes for the burn groups were significantly steeper than for the control groups, within ambient temperatures. Within ambient temperatures, the presence or absence of the adrenal medulla had no discernible effect on the cooling slope of the burns or the controls. The burned animals cooled 1.9-3.5 times faster at 22 degrees than at 28 degrees C, and controls cooled 2.0-3.9 times faster at 22 degrees than at 28 degrees C. Phentolamine produced a several-fold increase in serum concentrations of both norephinephrine (NE) and epinephrine (E), indicating a gross overlap in alpha and beta adrenergic receptor utilization for E and NE. The progressive cooling of the adrenal demedullated burn group at 22 degrees C following phentolamine administration seems to indicate that norepinephrine is calorigenic for rats under these experimental circumstances. These experimental results indicate a relatively non-essential role for catecholamines in the maintenance of thermal homeostasis within the thermal neutral zone in the rat.